Background Attempts to address the 'problem' of teenage pregnancy need to further explore contraceptive use among young people at potentially greatest risk. We examine contraceptive use among a particularly vulnerable subgroup: girls who reported having had sex with more than one partner by age 16 years.
Introduction
The UK has one of the highest teenage pregnancy rates in the developed world. 1 In Scotland in 2006, it was 57.9 per 1000 females aged 15-19 years and 8.1 per 1000 aged 13-15 years, having remained fairly consistent over the previous decade. 2 In England, the 2007 rates were 41.7 per 1000 females aged 15-17 years and 8.3 per 1000 aged 13-15 years. 3 Most adolescents in the UK report using contraception at first sexual intercourse. Only 10% of female 16-19-year-olds in a national survey conducted in 2000 reported using no method, but this increased with declining age at first intercourse and early sexual debut was associated with pregnancy experience by age 18. 4 If governmental attempts to address the 'problem' of teenage pregnancy are to succeed, 5, 6 we need to understand more about those young people who fail to use contraception, or who use methods traditionally thought to be less effective at preventing pregnancy, and likely to be defined as high-risk in formal sex education. In this article we examine contraceptive use among girls who reported having had sex with more than one partner by age 16 years. A focus on those whose sexual debut was relatively early and who had two or more partners enables us to learn more about what could be a particularly vulnerable subgroup. Although a minority (435 girls, 14%, from an overall sample of 3116 7 ), examining their contraceptive use could contribute to the understanding and prevention of unwanted sexual outcomes. We examine contraceptive use across three episodes of sexual intercourse. Specifically, we:
G Describe contraceptive method use at first, first with most recent partner, and most recent sexual intercourse; G Examine pregnancy risk-taking behaviour across the three episodes; and G Report on the association between greater pregnancy risk-taking behaviour and a range of demographic, accessibility and experiential factors. The article concludes by discussing the importance of gaining a deeper understanding of pregnancy risk-taking behaviour among this subgroup of girls.
Methods

SHARE sample
Data were collected between 1996 and 2000 as part of the randomised trial of a school-based sex education (SHARE) intervention in Scotland. 7 Opt-out consent was obtained from pupils and parents. Two cohorts of male and female pupils, from consecutive years in 25 secondary schools, were surveyed at age 13/14 years (n = 7616; 3794 females, mean age 14.2 years) and at 15/16 years (n = 5854; 3116 females, mean age 16.1 years), with an overall participation rate of 70% of the original issued sample at age 15/16 years. Comparison with data from the 1991 census showed the baseline sample to be representative of Scottish 14-year-olds in terms of socioeconomic status and family structure. 7 Self-completion questionnaires were administered by researchers in classrooms under examination conditions, in the absence of teachers. At 15/16 years, questionnaires were also mailed to school leavers for return in prepaid envelopes.
The results of the trial have been published. 7, 8 Since the intervention did not improve contraceptive use, 7 analyses are based on the full sample.
Sample inclusion and data considerations Sexual experience
Of the 3116 girls surveyed at age 15/16 years, 1175 (38%) reported (hetero)sexual experience. The questionnaire only collected data on three particular episodes of heterosexual intercourse: first ever, first with most recent (if more than one) partner, and most recent. Respondents were routed through the questionnaire so that only those with more than one experience of sex or more than one partner answered the relevant questions, and our analyses are limited to respondents for whom each event (first, first with most recent partner, and most recent sexual intercourse) was a distinct, individual episode of sexual intercourse (n = 435). This enabled us to concentrate on the subgroup who reported a relatively early sexual debut (66% reported first sex by age 14 years) and had more than one partner (59.0% had three or more sexual partners, compared with 12.5% of the remaining sexually active females; p<0.001), and to examine contraceptive use and pregnancy risk-taking behaviour across the three distinct episodes of intercourse.
Contraceptive use and pregnancy risk-taking behaviour measures
Respondents were asked to indicate methods of contraception used at each episode, from a list of eight options: none, withdrawal, condom put on just before ejaculation, condom used throughout (the questionnaire did not distinguish between male and female condoms), contraceptive pill, emergency contraception (EC), other, or don't know (latter two excluded from analyses because of small numbers). The contraceptive implant and injection were not listed; the latter was only reported by a small number of respondents who wrote it in the 'other' category. The most medically effective method (for pregnancy prevention) was coded when more than one was indicated (e.g. respondents selecting withdrawal and the pill were coded as pill users). However, combined use of the pill and condom was considered as a category in itself because this could represent a particular choice of dual protection from pregnancy and sexually transmitted infections.
Different contraceptive methods offer different levels of pregnancy protection. 9 When used correctly, the pill, injection, condoms, or a combination of these offer greater, albeit varying, levels of pregnancy protection than withdrawal or putting on a condom before ejaculation (although there is debate about the efficacy of the latter methods in the scientific literature 10, 11 ). 9 Numbers were insufficient to assess methods individually so the pill, injection, condoms, or a combination of these three (all traditionally advocated for pregnancy prevention in formal school or service provider sex education) were categorised as suggesting the girls in this group displayed lower levels of pregnancy risk-taking behaviour. EC use was also included in this category. Qualitative research, including our own, has shown that EC is predominantly viewed by young women as a 'back-up' method. [12] [13] [14] Use, therefore, even if resulting from contraceptive non-use or failure, suggests they consider themselves at risk of pregnancy and address this, albeit postcoitally. Conversely, withdrawal, putting a condom on just before ejaculation, and non-use of contraception were categorised as suggestive of greater pregnancy risk-taking behaviour. All are likely to have been defined as high-risk in any formal sex education received by the girls.
Demographic, accessibility and experiential measures
The questionnaires also collected information about family background, access to contraceptives and sexual experiences. To examine the effect of socioeconomic status and social background, we include father's social class, coded non-manual (i.e. higher) vs manual (lower); living arrangements, coded with both birth parents vs other (single or step parent, etc.); housing tenure (privately owned vs social/rented); and educational attainment (achieved credit vs general/foundation Standard Grades; the examinations at the end of Scottish statutory education, with credit being the highest grade). Social class was derived from respondents' reports of their father's occupation and coded using 'Computer Assisted Standard Occupational Coding' software. 15 The measures of access to contraceptives were having bought, or got free, condoms in the past year, and knowing where to access hormonal contraceptives. Experiential factors included negative (being under the influence of alcohol or drugs or pressurised by partner -asked for all three episodes of sexual intercourse) and positive (having talked to partner about protection or planned for/expected to have sex -asked for first and first with most recent partner episodes) sexual experiences. All factors had previously been found to be associated with contraceptive use. 16 
Data analysis
In this paper, we present results for three analyses: rates of contraceptive method use at each of the three episodes of sexual intercourse; contraceptive use and levels of pregnancy risk-taking behaviour across the three episodes according to contraceptive method used at first intercourse; and factors associated with greater pregnancy risk-taking behaviour at one or more of the three episodes.
The Pearson chi-squared (χ 2 ) test was used for bivariate comparisons. Logistic regression was used to produce unadjusted, and adjusted odds ratios, and to assess the significance of the risk factors for greater pregnancy risktaking behaviour. All variables significant at the bivariate level were included in the adjusted model. All factors were entered as categorical variables.
Ethical approval
The study was approved by Glasgow University's Ethics Committee for Non-Clinical Research Involving Human Subjects, and the relevant local authorities' education departments. Figure 1 shows the proportion reporting use of each contraceptive method at each episode of sexual intercourse. Overall, 83.4%, 82.8% and 82.1% of the 435 girls used some form of contraception at first, first with most recent partner, and most recent intercourse. Condom use throughout was the most common method at each episode but decreased from first to most recent (51.7%, 44.6% and 34.9%). Contraceptive pill use (4.8%, 14.3% and 20.9%) increased, while dual use of the pill and condom throughout was relatively stable (12.2%, 12.0% and 13.8%). However, a quarter reported withdrawal, putting on a condom before ejaculation or non-use at first (26.5%), first with most recent partner (25.2%), and most recent intercourse (25.9%).
Results
Contraceptive use
Contraceptive method use and pregnancy risk-taking behaviour
Of the 435 girls, 320 (73.6%) reported using a method, which suggested a lower level of pregnancy risk-taking behaviour at first intercourse (pill, condom throughout, EC, or a combination of these), while 115 (26.4%) reported a method suggesting a higher level of pregnancy risk-taking behaviour (withdrawal, condom just before ejaculation, or non-use) (Table 1) . Overall, 37.7% of the sample reported use of the same method at all three episodes (not shown in Table 1 ). This ranged from around 40% of those using the pill, condom throughout or a combination of the two, to around 15% of those reporting having used EC, withdrawal or putting on a condom before ejaculation. Of the 72 who reported non-use at first intercourse, 28 (38.9% of those reporting this at first intercourse; 6.4% of the overall sample) reported non-use at all three episodes. Table 1 shows that more than half (56.8%) reported using methods that suggested lower pregnancy risk-taking behaviour (abbreviated to 'lower pregnancy risk') at all three episodes, 19.8% reported higher pregnancy risktaking behaviour ('higher pregnancy risk') at one episode, 12.4% at two, and 11.0% at all three. Most (n = 247, 77.2%) of those who reported a 'lower pregnancy risk' method at first intercourse did so at all of the three episodes (range 71.4-88.7%, highest among those reporting combined use of condoms and the pill at first intercourse). However, 40 (12.5%) reported using a 'higher pregnancy risk' method at one subsequent episode, and 33 (10.3%) at both. Among the 43 reporting withdrawal or putting on a condom just before ejaculation at first intercourse, over one-third (34.9%) reported use of 'higher pregnancy risk' methods at all three episodes. Use of 'higher pregnancy risk' methods at all three episodes was even greater (45.8%) among the 72 reporting non-use of contraception at first intercourse. However, 46 (40.0%) of the 115 who reported a method suggesting 'higher pregnancy risk' at first intercourse did not do so at either of the next episodes.
The self-reported pregnancy experience of each group was compared (note n = 353; this question was excluded by one education authority). Girls categorised as being at 'lower pregnancy risk' at all three episodes were significantly less likely to report having experienced a pregnancy by age 16 years than the rest of this sample: 8.9% (17/192) compared with 22.5% (16/71) of those at 'higher pregnancy risk' at one episode (χ 2 = 8.84, p = 0.003), 24.4% (11/45) of those higher at two (χ 2 = 8.51, p = 0.004), and 20.0% (9/45) of those higher at all three (χ 2 = 4.64, p = 0.031). There was no significant difference in the self-reported pregnancy experience of the three latter groups (χ 2 = 0.26, p = 0.88). Table 2 compares the characteristics of the girls who did (n = 188) and did not (n = 247) report use of a 'higher pregnancy risk' method at any of the three episodes of sexual intercourse. The three 'higher pregnancy risk' groups were combined for these analyses, given the comparable self-reported pregnancy experiences shown above. Those who had used a 'higher pregnancy risk' method at some point were significantly more likely to live in social or rented accommodation and to have lower grades at the end of statutory education. Just over one-third had bought condoms, compared with almost half those reporting use of a 'lower pregnancy risk' method; 10.6% reported not knowing where they could be prescribed hormonal contraceptives, compared with 3.4%. The 'higher pregnancy risk' group were significantly more likely to report having been under the influence of drink or drugs at two episodes of sexual intercourse (first and first with most recent partner), pressure at first sex, and that first ever and first with most recent partner sex were unexpected or happened on the spur of the moment. They were also significantly less likely to have talked to their partner (both first and most recent) about protection prior to sex.
Factors associated with pregnancy risk-taking behaviour
When all of the significant factors were entered into the adjusted logistic regression model, the following remained significant: living in social or rented accommodation, not knowing where to get prescription hormonal contraceptives, reporting first sex was pressurised, unexpected or spur of the moment, and not having talked to partner (both first and most recent) about protection prior to sex. These mutually adjusted analyses indicate the independent effects of each factor ( Table 2) . The Hosmer and Lemeshow Goodness of Fit Test was non-significant (p = 0.121), indicating that the model was a good fit to the data. To check for the effects of collinearity, correlations between the predictors were examined. For variables with moderate or high correlations, separate models were fitted for each of the correlated variables and compared with the final model. No substantively important differences were observed. Sensitivity analysis, in the form of a backward stepwise model, was conducted to check the result of the original model; in the final model, the variables not significant in the original adjusted logistic regression model were removed and having been pressurised by partner at first sex increased in significance (p = 0.034).
Discussion
Before discussing these results, some limitations should be considered. First, the SHARE questionnaire only asked about three episodes of sexual intercourse, and respondents were not asked why they used particular contraceptive methods at each episode. First sexual intercourse and first with most recent partner are particular events, which could be different from others. It is possible that further differences in contraceptive use and pregnancy risk-taking behaviour would have been revealed if the questionnaire had explored what happened in between these events. However, reporting the same method at each event is indicative of consistency.
Second, the questionnaire contained a predetermined list of contraceptive methods. Although all the main methods were listed, and respondents could select more than one answer and add others, it is possible that some, particularly the injection or implant, were under-reported. However, use of these methods remains low in the UK (only 7% of 16-19-year-old contraceptive users report use 17 ), so it could be surmised that use would be particularly low among the group studied here.
Third, the categorisation of pregnancy risk-taking behaviour does not account for the girls' own experiences of use. Assessment of 'user' efficacy was not possible from the data collected. The pill and condoms are effective contraceptive methods only when used correctly. 9 EC was also included in the 'lower pregnancy risk' group, even though it was probably required as a result of contraceptive non-use or failure. However, in a related qualitative study, we have shown that EC was predominantly viewed by young women as a 'back-up' method, 12 and we would argue that its use suggests the girls considered themselves at risk of pregnancy and addressed this, which supports its inclusion in this group. Our classification of pregnancy risk was validated by the significantly lower pregnancy rates among those categorised as displaying lower levels of pregnancy risk-taking behaviour at all three episodes of intercourse.
Notwithstanding these limitations, this study's focus on those who have had a relatively early sexual debut and more than one sexual partner by age 16 years provides information on a particularly vulnerable group in the sexual health field. Examining contraceptive use and non-use among these girls is important for ascertaining the nature of vulnerability in this area and addressing unwanted sexual outcomes through targeted interventions.
Consistent, correct use of an effective contraceptive method offers the best protection against pregnancy. 9 Just over half this sample had consistently used contraceptive methods traditionally advocated for pregnancy prevention in formal sex education and suggestive of a lower level of pregnancy risk-taking behaviour. Over one-third reported use of the same method at all three episodes of intercourse examined, and most who changed method did so to a method traditionally considered effective. 9 However, just under half reported method use suggestive of greater pregnancy risk-taking behaviour at some point; one in ten did so at all three episodes of sexual intercourse. Crucially, the positive message from these analyses is that most of the girls used an effective method of contraception at any given episode of intercourse for which we have data. Less positively, around one in four were using no, or an ineffective, method, which suggested greater pregnancy risk-taking behaviour, at any of these same episodes. The one in ten with consistently greater pregnancy risk-taking behaviour are of particular concern.
The next step in considering what can be done to modify behaviour in these cases is to better understand why contraception is not being used. Given the similar levels of pregnancy experience reported by the girls who displayed greater pregnancy risk-taking behaviour at one, two and all three episodes of intercourse, these were combined in analyses which demonstrated that this behaviour was associated with social and educational disadvantage. This supports findings elsewhere. 18, 19 In disadvantaged communities where teenage motherhood is common, pregnancy could be a rational choice through lack of desirable, or achievable, (educational or career-orientated) alternatives. [20] [21] [22] [23] Challenging such negative norms is a recognised policy goal, but one that remains to be achieved.
Greater pregnancy risk-taking behaviour was also associated with lower levels of knowledge and access to contraceptives and negative experiences of sexual intercourse. It is often those with less confidence, and who are unwilling to plan or talk about contraception, who are less likely to use contraception or access sexual health services. 19, 24, 25 Again, increasing access to, and ability to use contraceptives are important components of efforts to reduce teenage pregnancy. Perhaps more needs to be done to identify the girls who are consistently failing to use contraception and understand what it might be about particular episodes of sexual intercourse that result in ineffective or non-use of contraception. This is perhaps the greatest challenge for policymakers and practitioners. Identifying, within the community, those girls who are putting themselves at repeated risk of pregnancy is essential to target interventions. We also need to know more about varying contexts which mean that girls who are capable of using effective contraception on one occasion may not do so on another. More in-depth work, using qualitative methods, is needed to elucidate these issues. Only then can tailored and targeted interventions be developed to ensure that the needs of the most vulnerable are met within broader initiatives to reduce teenage pregnancy rates. 
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